Modulation of the levels of cytochromes P450 in rat liver and lung by dietary lipid.
This study was undertaken to investigate the effect of dietary lipid on the regulation of several constitutive P450 isozymes. Male Sprague-Dawley rats with body weights of 130-140 g were fed either a 20% corn oil (CO) diet or a fat-free (FF) diet for 4 days following 2 days of fasting. Using liver microsomes, the catalytic activities and immunochemically detectable protein levels of P450s 1A1 and 2, 2A1, 2B1 and 2, 2C11, 2E1, and 3A were determined. The microsomes from rats fed the 20% CO diet exhibited 2-fold higher levels in N-nitrosodimethylamine demethylase activity and P450 2E1 protein than those from rats fed the FF diet. The CO group also showed 2.5-fold higher levels in 6 beta-hydroxylation of testosterone and P450 3A protein than the FF group. In contrast, the CO diet did not affect the immunodetectable level of P450 2C11 protein and its catalytic activities such as benzphetamine demethylase activity and 2 alpha-hydroxylation of testosterone. P450 1A1 was not detectable in either group, but 1A2 was 2.5-fold higher in the CO group than in the FF group. In the liver, the P450 2B1 level was very low in both groups as measured by pentoxyresorufin dealkylase activity and the protein level, whereas 2B2 was 2.5-fold higher in the CO diet group. In lung microsomes from rats fed different amounts of CO, an inverse relationship was observed between the P450 2B1 level and the dietary CO level. The results suggest that the constitutive levels of P450 isozymes are modulated by dietary lipid in a selective manner; the levels of hepatic P450s 1A2, 2B2, 2E1, and 3A were regulated positively but the level of pulmonary P450 2B1 was suppressed by dietary lipid.